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( $\Gamma_{lm}^{j}$ : $g$ Christoffel ) . ( $\Theta\equiv 0$ ,
, )
:
$M$ 1 $\alpha=\sum A_{j}dx^{j}$ , $d\alpha=\Theta$ ( )
, , $\Omega_{M}=\sum$ $\wedge dx^{j}$ , Hamilton
$H= \sum g^{jk}(\xi_{j}-A_{j})(\xi_{k}-A_{k})$ , $T^{*}M$ Hamilton $(T^{*}M, \Omega_{M}, H)$





$\Theta$ , $d\alpha=\Theta$ $\alpha$ , , (0.2) $M$
. (0.2) ($M$
) object $L^{2}(M)$ , Hermite $\pi_{E}$ : $Earrow M$
(section) . ,
, $\Theta/2\pi$ integral, de Rham $H_{D}^{2}(M, \mathbb{Z})(\subset H^{2}(M, \mathrm{R}))$





, Hermite $\pi_{E}^{m}$ : $E^{\otimes m}arrow M$
. , $\hat{H}_{m}$ $m$ Schr\"odinger .
:Chern $[m\ominus/2\pi]$ Hermite
$E^{\otimes m}$ $m\Theta$ (m) , $g$ (m) , ,
$E^{\otimes m}$ “Laplacian” $\hat{H}_{m}$ . (1) Schr\"odinger
.
. $\ominus$ , $E^{\otimes m}$ , $\tilde{\nabla}^{(m)}$ ,
. , $H^{1}(M, \mathbb{R})\neq\{0\}$ , $m\ominus$ (
) $H^{1}(M, \mathbb{R})/H_{D}^{1}(M, \mathbb{Z})$ .
, (0.1) , $\Theta$ , Hamilton $(T^{*}M, \Omega_{M}, H)$
. , $\Omega:=\Omega_{M}+\pi_{M}^{*}\ominus(\pi_{\mathrm{A}I} : T^{*}Marrow M)$
, Hamilton $H_{0}= \sum g^{jk}\xi_{j}\xi_{k}$ Hamilton $(T^{*}M, \Omega, H_{0})$
, (0.1) .





(C) $\mathcal{H}_{\mathrm{m}\mathrm{a}\mathrm{g}}=(T^{*}M, \Omega, H_{0})$ , $(\mathcal{G})(M, g;E^{\otimes m},\tilde{\nabla}^{(m)})$ , (Q) $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(\hat{H}_{m})=\{\lambda_{j}^{(m)}\}_{j=1}^{\infty}$
[
$\circ$
, (Q) , . , (Q)
, , 2 ( 1 ) :
1: $\nu_{j}^{(m)}:=\sqrt{\lambda_{j}^{(m)}}$
(I) $m$ , $\lambda_{j}^{(m)}$ $jarrow+\infty$ .
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$(\mathrm{I}\mathfrak{y}\{\lambda’ \ovalbox{\tt\small REJECT} m\mathrm{C}\mathbb{Z},j\mathrm{C}\mathbb{N}\}$ $, \ovalbox{\tt\small REJECT}\cdot)_{\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}}7$ , $\nu\ovalbox{\tt\small REJECT} Em$
(m)
$(marrow+\otimes)$ .
, (I) $(\mathcal{G})$ (Q) , , (II) (C) (Q)
.
1 $U(1)$
, ( ) .
$\pi$ : $Parrow M$ Hermite $\pi E:Earrow M$ $U(1)$ . $P$
, $E$ $\tilde{\nabla}^{(1)}$ $\tilde{\nabla}$ . $M$ $g$ , $\tilde{\nabla}$ ,
$U(1)$ , Kaluza-Klein $P$ Riemam $\tilde{g}$
. , $U(1)$ $\tilde{g}$ .
Riemann $\tilde{g}$ , $T^{*}P$ $(T^{*}P, \Omega_{P},\tilde{H})$ . $U(1)=\{e^{1\theta}.;.0\leq\theta<$
$2\pi\}$ , $\tilde{x}=(x, \theta)(x\in U\subset M, \theta\in[0,2\pi))$ $P$ , $(\tilde{x},\tilde{\eta})=(x, \theta,\eta, \tau)$
$T^{*}P$ , $T^{*}P$ Hamilton $\tilde{H}$
$\tilde{H}(\tilde{x},\tilde{\eta})$ $=$ $\sum\sim\dot{d}^{k}(\tilde{x})\tilde{\eta}_{j}\tilde{\eta}_{k}$
$=$ $\sum g^{ik}(x)\eta j\eta_{k}-2\sum g^{jk}(x)A_{k}(x)\eta j^{\mathcal{T}}+(|A(x)|^{2}+\frac{1}{c^{2}})\tau^{2}$.
. , $\mathrm{c}:=|\partial/\partial\theta|$ . ,
(1.1) $\{$
$i^{:}=2$ ( $\sum$ g \eta j-A:\mbox{\boldmath $\tau$})($A^{:}:= \sum$ g Aj),
$\ovalbox{\tt\small REJECT}=-\sum\frac{\partial g^{jk}}{\partial x^{\dot{l}}}\eta_{j}\eta_{k}+2\sum\frac{\partial A^{j}}{\partial x^{1}}$. $\eta_{j}\tau-\frac{\partial}{\partial x^{1}}.(|A|^{2})\tau^{2}$ ,
$\dot{\theta}=-2\sum A^{j}\eta_{j}+2(|A|^{2}+\frac{1}{c^{2}})\tau$ ,
$\dot{\tau}=0$ $arrow\tau=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}.(=\mu)$ .
$U(1)$ ( ) , Marsden-
Weinstein Reduction program , , $\mu\in \mathrm{u}(1)^{*}$ ,
$(P_{\mu}, \Omega_{\mu},\tilde{H}_{\mu})$ . , $J:T^{*}Parrow \mathrm{u}(1)^{*}=\{i\mu d\theta;\mu\in \mathrm{R}\}\cong \mathrm{R}$ $U(1)$
. , $\Psi_{\mu}$ : $P_{\mu}arrow T^{*}M$
$P$ , :
$\Omega_{\mu}=\Psi_{\mu}^{*}(\Omega_{M}+\mu\pi_{M}^{*}\Theta)$ , $\tilde{H}_{\mu}=\Psi_{\mu}^{*}H_{0}+\frac{\mu^{2}}{c^{2}}$
. , , $(P_{1}, \Omega_{1},\tilde{H}_{1})$ magnetic flow
$\mathcal{H}_{\mathrm{m}\mathrm{a}\mathrm{g}}=(T^{*}M, \Omega, H_{0})$ . (Hamilton $\tilde{H}_{1}$ $H_{0}$ .)
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$U(1)$ $P$ $D_{\theta}=-i\partial/\partial\theta$ .
$D_{\theta}$ $\mathbb{Z}$ ,
$L^{2}(P)=\oplus \mathcal{H}_{m}m\in \mathbb{Z}$
. , H $f(p\cdot e^{i\theta})=e^{im\theta}f(p)$ . $U(1)$
, $\Delta_{P}$ $D_{\theta}$ . , $\Delta_{P}$ $\mathcal{H}_{m}$
. , $D_{m}:=\Delta_{P}|_{\mathcal{H}_{m}}$ . $U(1)$ $e^{i\theta}\vdasharrow e^{-im\theta}$ $P$
$\pi_{E}^{m}$ : $E^{\otimes m}arrow M$ . , $\mathcal{H}_{m}\cong L^{2}(E^{\otimes m})$ .
D $C^{\infty}(E^{\otimes m})$
$\hat{H}_{m}+m^{2}/c^{2}$




(1) . $n$ $\mathrm{T}^{n}:=\Gamma\backslash \mathbb{R}^{n}$ ( $\Gamma$ : $\mathbb{R}^{n}$ )
$\ominus\equiv 0$ $E$ , , ,
$-i \alpha=-i\sum_{j}ajdx^{j}$ ( $a_{j}$ : ) . $\Gamma$ $\Gamma^{*}:=\{\xi\in \mathbb{R}^{n};\xi\cdot\gamma\in$
$\mathbb{Z}$ for $\forall\gamma\in\Gamma$ } , $E$ $i\alpha$ Schr\"odinger $\hat{H}_{\alpha}$
$\{||2\pi\xi-a||^{2};\xi\in\Gamma^{*}\}$ $(a:=(a_{1}, \ldots, a_{n}))$




(2) 2 . He enberg
$H_{1}:=\{(x, y, z):=(\begin{array}{lll}\mathrm{l} x z0 \mathrm{l} y0 0 1\end{array})$ ; $x,y,$ $z\in \mathrm{R}\}$
,
$\Gamma:=\{(x,y, z)\in H_{1;}x,y, z\in \mathbb{Z}\}$
$P=\Gamma\backslash H_{1}$ ( ) . $P$ , $S^{1}=\{(0,0, z)\in H_{1;}0\leq$
$z<1\}$ ( ) , $P/S^{1}$ 2 $\mathrm{T}^{2}$
. , $U(1)$ $\pi$ : $Parrow \mathrm{I}^{2};[(x, y, z)]\vdash*[(x, y)]$ .
$H_{1}$ 3
$e_{1}:=\partial/\partial x,$ $e_{2}$ :=\partial / y+x\partial /\partial z, $e_{3}:=\partial/\partial z$
$H_{1}$ . , $P$ $\tilde{g}$
. , $\wp$ , $\pi_{*}(e_{1})=\partial/\partial x,$ $\pi_{*}(e_{2})=\partial/\partial y$
, $\mathrm{T}^{2}$ , $\pi$ Riemamian submersion .
$P$ $p$ , $e_{1}$ , e2 $H_{p}(\subset T_{p}P)$ $P$ $\tilde{\nabla}$ ,
$\Theta=-2\pi dx\wedge dy$ ( ) . $\tilde{g}$ $\tilde{\nabla}$ Kaluza-Klein
. , Schr\"odinger $\hat{H}_{m}(m\neq 0)$
$\lambda_{j}^{(m)}=2\pi|m|(2j+1)$ $(j=0,1,2, \ldots)$
, $\lambda_{j}^{(m)}$ $|m|$ ([8]). , ,
, . , LiouviUe
.
(3) ([13]). $\mathbb{C}^{n+1}=\{z=(z_{0}, z_{1}, \ldots, z_{n})\}$ Hermite
$\langle z, z’\rangle:=\sum_{j}z_{j}\overline{z}_{j}’$ , $\langle z, z’\rangle_{\mathrm{R}}:=\mathrm{R}e\langle z, z’\rangle$ . $\mathbb{C}^{n+1}\cong \mathrm{R}^{2n+2}$ 2
$S_{[2]}^{2n+1}:=\{z\in \mathbb{C}^{n+1}$ ; $\{z, z)_{\mathrm{R}}=4\}$
$z=(z_{0}, \ldots, z_{n})$ $U(1)=\{\lambda\in \mathbb{C};|\lambda|=1\}$ : $z\succ*\lambda z:=(\lambda z_{0}, \ldots, \lambda z_{n})$
, $U(1)$ (Hopf )
$\pi$ : $S_{[2]}^{2n+1}arrow \mathbb{C}P^{n}=S_{[2]}^{2n+1}/U(1)$
. $S_{[2]}^{2n+1}$ , $TS_{[2]}^{2n+1}=\{(z, u)\in S_{[2]}^{2n+1}\cross \mathbb{C}^{n+1}; \{z,u\}_{\mathrm{R}}=0\}$
.
. $z\in S_{[2]}^{2n+1}$ $T_{z}S_{[2]}^{2n+1}$ Hermite $\langle\cdot, \cdot\rangle$ :
$H_{z}\oplus V_{z}:=\{(z,u);(z,u\rangle=0\}\oplus\{(z, icz);c\in \mathrm{R}\}$
, $V_{z}$ , $H_{z}$ $S_{[2]}^{2n+1}$
, . , $\pi_{*}|H_{z}$ $\mathbb{C}P^{n}$ Riem $g$
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. $\mathbb{C}P^{n}$ Fubini-Study 1 K\"ahler
, $g$ 2 $\ominus$ . , $\ominus$
$(\mathbb{C}P^{n}, g)$ 2 , $[\ominus/2\pi]$ $H^{2}(\mathbb{C}P^{n}, \mathbb{Z})\cong \mathbb{Z}$ .
, Schr\"odinger $\hat{H}_{m}(m\in$
$\lambda_{j}^{(m)}=(j+\frac{|m|}{2})(j+\frac{|m|}{2}+n)-\frac{m^{2}}{4}$ $(j=0,1,2, \ldots)$




$\nu_{j}^{(m)}:=\sqrt{\lambda_{j}^{(m)}}$ , $\{\nu_{j}^{(m)}-\nu_{k}^{(m)} ; j, k\in \mathrm{N}\}$ $\Sigma^{(m)}$ . $\Sigma^{(m)}$
$\mathbb{R}$ . $m=0$ , Helton[9], Guillemin[5] .
(Helton-Guillemin). $\Sigma^{(0)}$ $=$ $\mathbb{R}$ , $T$ , $\Sigma^{(0)}$ $=$
$\{2n\pi/T;n\in \mathbb{Z}\}$ . , $\Sigma^{(0)}=\{2n\pi/T;n\in \mathbb{Z}\}$
, $\phi_{t}$ , $(<\infty)$ $T$
.
, , Helton[9] ,
\Sigma (0)\neq R\Rightarrow $\phi_{t}$
. $\phi_{t}$ , Wadsley[22] ,
$T(<\infty)$ , $T$ .
$(M, g)$ $P_{T}-$ ([1]). , Guillemin[5]([4]) , $\phi_{t}$
$T$ , $\exp(-i\sqrt{\Delta_{M}}t)$ Fourier
, $\{\nu_{j}^{(0)}; j\in \mathrm{N}\}$ , $\forall\epsilon>0$ , ,
$k \in \mathrm{N}\cup[\frac{2\pi}{T}(k+\frac{\beta}{4})-\epsilon,$
$\frac{2\pi}{T}(k+\frac{\beta}{4})+\epsilon]$
( $\beta$ : Maslov ( )) . ,
.
. $P_{T}$- , 1 ( , ) .
, $m\neq 0$ , $\Sigma^{(m)}$ ?
Helton $P$ $\sqrt{P}$ $\tilde{\nu}_{j}^{(m)}:=(\lambda_{j}^{(m)}+|m|/c^{2})^{1/2}$
, . ( , [17], [18] .)
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$m\in \mathbb{Z}$ $\Sigma^{(m)}\neq \mathrm{R}\Rightarrow$ $\phi_{t}$
,
$(M, g)$ PT- \Rightarrow \Sigma (m) $=\mathrm{R}$ (\forall m\in y
.
, $(M,g)$ $P_{T}-$ . $(M,g)$ $T$ $\Gamma$ ,
$\gamma\in\Gamma$
$\tilde{\nabla}^{(m)}$ (holonomy) $Q_{\tilde{\nabla}}^{(m)}(\gamma)$ ([12] ). $Q_{\tilde{\nabla}}^{(m)}(\gamma)\in U(1)$









2.1 $\Sigma_{\tilde{\nabla}}^{(1)}$ $\alpha\in[0,1]$ & $\{e^{it};-\pi\alpha\leq t\leq\pi\alpha\}$ { { $e^{it}$ ; $\pi-\pi\alpha\leq t\leq$
$\pi+\pi\alpha\}$ , ,
$\Sigma^{(m)}\supset\cup[\frac{2\pi}{T}(n-m\alpha),$$\frac{2\pi}{T}(n+m\alpha)]n\in \mathbb{Z}$ .
, $|m|$ , (ii) (i) . , .
2.2 $\Sigma_{\frac{(2}{\nabla}}^{)}\neq\{1\}$ , $m_{0}>0$ , $|m|\geq m0$ $\forall m$
, $\Sigma^{(m)}=\mathbb{R}$ .
22
$E^{\otimes m}$ 1 $\sqrt{\hat{H}_{m}}$ $R(t):=\exp(-it\sqrt{H_{m}})(t\in$
$\mathbb{R})$ Fourier ([10], [11]) .
$(M,g)$ $P_{T}$- , , ([14]).
23 $(M, g)$ $P_{T}$ - . , $R(T)$ 0 ,
$e^{-\pi i\beta/2}Q_{\tilde{\nabla}}^{(m)}(\gamma(x, \xi))$
. , $\gamma(x, \xi)$ $(x, \xi)\in T^{*}M\backslash \mathrm{O}$ . , $\beta$
Maslov .
, $\mu_{k}:=\frac{2\pi}{T}(k+e4)(k\in \mathrm{N})$ . , .
2.1 , $\Sigma^{(m)}$ , .
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25 $m\mathrm{C}\mathbb{Z}$ , $\Sigma^{\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}\{2n\pi/T\}$ , $(M, g)$
$h$ - , $\Sigma\ovalbox{\tt\small REJECT} 2$ ) $\ovalbox{\tt\small REJECT}\{1\}$ .
, $P$ , .
. $P$ 0 , $J$ $Q_{\overline{\nabla}_{0}}$ : $\Gammaarrow U(1)$ ( $\equiv 1$ $\equiv-1$ )
.
, $E^{\otimes m}$ 1 $P_{0}^{(m)}$
:
(i) $P_{0}^{(m)}$ , $\sqrt{H}$ .
(\"u) $P_{0}^{(m)}$ , , $\{\mu_{k};k\geq k_{0}\}$ .
$P_{0}^{(m)}$ ,
$\sqrt{\hat{H}_{m}}=P_{0}^{(m)}+Q^{(m)}$ ( $Q^{(m)}$ : )
.
, $\sqrt{\hat{H}_{m}}$ $\nu_{j}^{(m)}$ ,
$\hat{\nu}_{j}^{(m)}:=\exp\{-2\pi i(\frac{T}{2\pi}\nu_{j}^{(m)}-\frac{\beta}{4})\}$
, $\hat{\nu}_{j}^{(m)}$ $U(1)$ . , $I_{k}:=[\mu_{k},\mu_{k+1})$
$U(1)$ . $I_{k}$ $\{\nu_{j}^{(m)}\}$ $karrow\infty$ ,
. ( H\"ormander [10] .)
$\not\in\not\in$ $2.6$ $([14])$ $S^{1}\downarrow\emptyset\not\in\backslash \ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\#$ $\rho$ $\mathrm{t}^{\vee}.*_{\backslash }\mathrm{f}$ $\mathrm{b}^{-}C$ ,





$/-\overline{\mathrm{V}\mathrm{o}\mathrm{l}(U^{*}M)}$ $J_{UM}$. $r\iota \mathrm{v}_{\tilde{\nabla}}$ $1\mathfrak{l}\backslash *$ , $\mathrm{I}_{*JJJ}\cdots*\backslash \Phi$ , $\mathrm{b}J$
$\not\supset \mathrm{i}$ffi $\eta$ $\backslash \mathrm{Z}^{\vee\supset}$ . $arrow–arrow\tau^{\mathrm{g}}$ , $N_{k}$ $\dagger \mathrm{J}$ $I_{k}$ $\mathfrak{l}’.<\mathrm{a}$ \yen \hslash 6 $\mathrm{E}$Hffi $\{\nu_{j}^{(m)}\}$ $\emptyset \mathrm{H}\ovalbox{\tt\small REJECT}$, $U^{*}M\dagger \mathrm{J}\mathrm{R}\mathrm{D}\iota\neq_{\backslash }\not\in \mathrm{x}$ ,
$dm\mathfrak{l}\mathrm{I}$ $T^{*}M$ $\sigma)$ $L\dot{\iota}ouv\dot{\iota}lle$ $\Re^{1}1ff t>$ $\mathrm{b}\not\in\yen$ $6$ $U^{*}M$ $4$: $\sigma$) $\mathrm{m}|\rfloor ff T.\mathrm{h}$ $6$ .
, 1- t: $=\tilde{\nabla}_{0}+t(\tilde{\nabla}-\tilde{\nabla}_{0})$ , $\nu_{j}^{(m)}(t)$
$t$ . $Q^{(m)}$ .
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, $\Sigma^{(m)}(m\neq 0)$ $\Sigma^{(0)}$ . ,
28 $P\tau$ - $E^{\otimes m}$ ,
$n\in \mathbb{Z}\cup[2\pi(n-\alpha)/T, 2\pi(n+\alpha)/T]\subset\Sigma^{(m)}\subset\cup[2\pi(n-\beta)/T, 2\pi(n+\beta)/T]n\in \mathbb{Z}$
$(0<\alpha\leq\beta<1/2)$ .
. 27, 28, 29 , ,
. $P\tau$- 1 $G/K$
2 $(\in H_{D}^{2}(G/K, Z))$ 0 . ,
$Q_{\tilde{\nabla}_{0}}$




. $\mathcal{H}_{\mathrm{m}\mathrm{a}\mathrm{g}}$ , “
” $\{\lambda_{j}^{(m)}\}$ $\{\nu_{j}^{(m)}\}$ ([15], [16] ).
. $\Lambda$ $(T^{*}M, \Omega)$ Lagrange . 2
,
$\Lambda_{P}:=(\Psi_{1}\circ\pi_{1})^{-1}(\Lambda)\subset J^{-1}(1)\subset T^{*}P$
, $\Lambda_{P}$ $(T^{*}P, \Omega_{P})$ Lagrange .
$T^{*}P$ $\Omega_{P}$ $T^{*}P$ 1 $\omega p$ , $\Omega_{P}=$
$d\omega_{P}$ . , Lagrange $\Lambda_{P}$ , Maslov class $m\Lambda_{P}\in$
$H^{1}(\Lambda_{P}, Z)$ . , Lagarange $\Lambda\subset(T^{*}M, \Omega)$ ,
:
(Q) \Lambda P $c$ , $\frac{1}{2\pi}\int_{c}\omega P-\frac{1}{4}m\Lambda_{P}(c)\in Z$.
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Maslov ([24]).
. $\Theta$ $\Theta=d\theta$ , T 1 $\omega:=\omega_{M}+\pi_{M}^{*}\theta$
’ $\Omega=$ . , A (Q) :
(QM) A $c$ , $\frac{1}{2\pi}\int_{c}\omega-\frac{1}{4}m_{\Lambda}(c)\in Z$ .
. Weinstein [23] ([21, Ch XII, \S 4]
) .
(0.3) Schr\"odinger $\hat{H}_{m}$ ,
$D:=- \sum_{j,k}j^{k}(\frac{1}{m}\nabla_{j}-iA_{j})(\frac{1}{m}\nabla_{k}-iA_{k})$
, $1/m$ Planck , $D$ $(T^{*}M, \Omega, H_{0})$ (Plm& )
Schr\"odinger . , m\rightarrow $\hslasharrow 0$ ,
, .
: $D\psi=E\psi$ , $\hat{H}_{m}\psi=Em^{2}\psi$ . , $mk=$
$dk+1=1/\hslash$ , $\lambda(\hslash):=\lambda_{j_{k}}^{(m_{k})}/m_{k}^{2}$ $D$ , (3.1)
$|\lambda(\hslash)-E|<Rm_{k}^{-2}=R\hslash^{2}$ ($R$ : )
. , , , : $E$
( , Lagrange ,
$\ovalbox{\tt\small REJECT}\equiv E$ ) , $E$ ( $\hslash^{2}$ )
.
. $\mathcal{H}_{\mathrm{m}\mathrm{a}\mathrm{g}}=(T^{*}M, \Omega, H_{0})$ , , $n$
$f_{1}=H_{0},$ $f_{2},$ $\ldots,$ $f_{n}$ ,
$\Lambda c:=\{p\in T^{*}M;f_{\dot{l}}(p)=C_{\dot{l}}(0\leq i\leq n)\}$
42
Lagrange , (i),(ii) .
(2 $\mathrm{t}\backslash -$ ). ,
. Lagrange
$E_{n}=2\pi(2n+1)$ $(n=0,1,2, \ldots)$





$\{\tilde{\nu}_{j}^{(m)}:=(\lambda_{j}^{(m)}+|m|^{2}/c^{2})^{1/2}; m\in Z,j\in N\}$ $\sqrt{\Delta_{P}}$ . , $c$
$P$ , $c=|\partial/\partial\theta|$ . V. Guillemin AUribe [6], [7] ,
$R$ $2\pi$
(3.2) $\prime \mathrm{r}_{c}(s):=\sum_{m\in Z}\sum_{j=1}^{\infty}\varphi(\tilde{\nu}_{j}^{(m)}-m\tilde{E})e^{ims}$
(singularity) . , $\varphi$ $R$ . ,
$\{\tilde{\nu}_{j}^{(m)}\}$ $(T^{*}M, \Omega, H_{0})$ ,
.
$T^{*}P\backslash \mathrm{O}$
$\tilde{h}:=\sqrt{\tilde{H}}$ ( $\sqrt{\Delta p}$ ) Hamilton , $\nearrow\backslash ^{\mathrm{O}}$
, (1.1) . $W$ : $\tilde{h}\equiv$
$\overline{E},$ $\tau\equiv 1$ $\tilde{\phi}_{t}$ , $\tilde{\phi}_{t}$ $U(1)$ , $B(\tilde{E}):=W/U(1)$
$\phi_{t}:=\tilde{\phi}_{t}/U(1)$ , $$ magnetic flow $(T^{*}M, \Omega, H_{0})$
, $H_{0}\equiv E:=\tilde{E}^{2}-1/c^{2}$ ( $\mathrm{A}\mathrm{a}$ )
$\mathrm{A}\mathrm{a}$ .
$\sqrt{\Delta_{P}}$ $P$ i $\partial/\partial\theta$ Hamilton $W$
$\tilde{\psi}_{t}(\overline{x}_{0},\overline{\eta}0)=(x_{0}, \theta_{0}e^{it}, \eta_{0},1)$ . ,
(3.3) $t_{1}$ $\phi_{t}$ $\tilde{\gamma}$ . , $\phi t_{1}(x, \eta)=(x, \eta)\in$
$B(\tilde{E})\cong X_{E}$ , , $\tilde{\phi}_{t_{1}}(\overline{x},\overline{\eta})=(\overline{x},\overline{\eta})\cdot e^{it_{2}}$ $\grave{\grave{\mathrm{a}}}\text{ }$ . $\overline{\gamma}$ magnetic
flow $M$ $\gamma$ $\text{ }T_{\gamma}$ , : $t_{1}=2\tilde{E}T_{\gamma},$
$e^{it_{2}}=Q_{\tilde{\nabla}}(\gamma)e^{-2\cdot T_{\gamma}/c^{2}}$
.
( $Q_{\tilde{\nabla}}(\gamma)$ $\gamma$ ) ( (1.1) [ ) . ,
magnetic flow $\mathcal{H}_{\mathrm{m}\mathrm{a}\mathrm{g}}=(T^{*}M, \Omega, H_{0})$ $X_{E}$ $\Gamma_{E}$ , \leq
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. 33 Laplace-Betr Chazarain [2] Colin de Ver er\‘e [3]




1. $\Theta$ Schr\"odinger $\hat{H}_{m}$ $\Theta$
?
$H^{1}(M, \mathrm{R})=\{0\}$ , $\Theta$ $\hat{H}_{m}$
. , $H^{1}(M,g)\neq\{0\}$ , ( $\ominus$
) , $\Theta$
.
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